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Association Between Physical Activity of Different Intensities and Serum Uric Acid Lev-

els: A Two-sample Mendelian Randomization Analysis

MA Haoyu, SHI Dongbo
(College of Physical Education and Sport, Taiyuan University of Technology, Jinzhong Shanxi, 030600)
Abstract: Objective To explore potential causal relationships between physical activity of varying intensity and serum uric acid levels.
Methods A genome—wide association study between physical activity of different intensities and serum uric acid levels was used for the
Mendelian randomization study. Inverse—variance weighted (IVW') analysis method was used as the primary analysis method. Sensitivity
analyses were used to test the reliability of the MR analysis results. Results Among the results of the IVW method, low—-intensity aero-
bic training, light physical activity, and moderate—intensity physical activity had a significant causal effect on the reduction of serum
uric acid levels (OR=0.69, 95% CF0.50~0.96, p=0.031);( OR=0.60, 95%CI:0.45~0.80, p=0.000 6);( OR=0.85, 95% CI.0.75~0.96,
p=0.01), but strenuous physical activity had no significant effect on serum uric acid levels (OR=0.92, 95% CF.0.77~1.10, p=0.39).
Sensitivity analyses showed no evidence of reverse causality, pleiotropy or heterogeneity. Conclusion Low—intensity aerobic training,
light physical activity, and moderate—intensity physical activity provided genetic evidence of a causal association for the reduction in
serum uric acid levels, whereas there was no direct causal association between vigorous physical activity and the reduction in serum
uric acid levels.
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55 SUA By ZR A5 — B 25 5L 0 TR ik SE R S AR AR 2
G52 BN 2R 22 2, AR AR T 1R 22 VB AE TR 44
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Wi 2K FEHLAL (Mendelian Randomization, MR )—id] ¢ 5
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1.2 HiEkiR

ABFAEA T 5 4 FOASRIREER) PA MR TR Z S
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i G £ 2 KRNI G 0 MR, EFAIRIETE S
B FREARE , NI ICHFR AT A MAE &, A6 GWAS
MR ZAE B 1,
1.3 IAETSMHE

HRAE LA N A 2 T 4 FOAS[R SR EE PA asfe TR
At 1) ik 5 B ERHE (PA) B EM L P HREZ S
(SNPs) , H p /N 5x10°%, 2) B f A it i T HAS & 2 [l
ﬁﬁﬁ%ﬁx%%(hnkage Disequilibrium, LD), R E T RE
BEES 10 000 kb, R2>0.01, LAHFER AT A AR SNPs™, 3)
BT L 38 A% T B AR 5 1 e /NS 2 BE R (Minor Allele
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FEHERIR A Vs ISR . 5 MR 25505 SRS R %
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A AR R R =, AT F ] Cochran Q K560k
A T AR 5 1 5 B ), 45 p (HRT 0.05 HBCA S Bk
I8, FATR I 3800 IVW I iEE N EZ T i, 4 pfE
/NT0.05 HAFAE R S BVERE, FRATRABEYLEON IVW J5
B AN FATFIA T MR-Egger J5, 24 MR-Egger #1101
5 0 ZIAAAE 8 22 St RWTF K 2880, 1 itk —
AR 2R R e FeATH#EFT T MR-PRESSO 4347 , i
TR S 2 e (BRI D AT 22 s e 7

2 #R

TETEHELER
FRAETH VAR IE . 1) e T HAS i 5 5508 R A 1) JCHK iR
IRF £ I R4 i 2 SRR - (p<5x1078) 180, 2) it T HAR i 22
1] TG 7 B A 17 (£<0.001, windows=500 kb)™;3) 4% T B
7S ) e/ INAE 7 R DR R 50,0159, 4) HERR A7 T [0 S 51 Hh g

2.1

SR 4 PA A 18 AR PA AL I 11 A5
FUBIR PA A KMIRAEAEFOL A, X8 SNPs 5 SUA /KFFt
To DR ¥4 G Jb 3 OB

TERWIRHEA A PA 1Y MR 45584, T4 PI7E MR-
Egger Il IVW J5ik 05 AEAEA—B, X475 T BEAE AV 7
M2, R T gIEX A L AR T 8 —3% (loo )
BT iX 2 NI 2 4 SNPS (159835772 15169413 ),
2.2 TSMR 44

IVW & RN B 7 B 04T PA 1Y 4 FhaRm (MR
PA{IKHREEA 4R PA; TPESIREE PA FIRIZY PA) S SUA (1G]
KHL. BIZLPA 5 SUA JK P78 3k B 22 I 1 AT 5 25 G Bk
(OR=0.92,95% CI:0.77~1.10, p=0.39; % 3; [&] 1) ; T B A 548 J&F
PA 5 SUA 7KV AR 3% CHE (OR=0.60,95% CI:0.45~
0.80, p=0.000 6; 3 3; [l 1) {KHRJEA iz s 5 SUA /K F R
AL Z 1 b R REA7AE W 2 OCHE (OR=0.69,95% CI:0.50~
0.96,p=0.031;3 3; & 1); BRILZ AP AERIE PA 5 SUA /K
SRR 56 (OR=0.85,95%CI;0.75~0.96, p=0.01; %% 3; & 1),

&2 BEEIHAMFRERKFHEXE SNPs HIEALIE

PA SNPs @R YR A NE| 2 oA X oA mr_keep beta AR A% (SE) pval eaf
WAKIREPA 1512042107 C T TRUE 0.005 0.000 9 1.90E-08 0.549
(#ldm, Hig i 156739738 T C TRUE -0.005 0.000 9 1.90E-09 0.494
W 47) 1511896330 A G TRUE -0.005 0.001 0 1.10E-09 0.633
157610856 A C TRUE 0.005 0.000 9 3.70E-09 0.429

1s7617548 C T TRUE -0.006 0.001 2 2.30E-08 0.208

152910829 A G TRUE 0.005 0.001 0 9.00E-09 0.535

152670012 T C TRUE 0.005 0.000 9 7.50E-10 0.545

151927902 C T TRUE 0.006 0.001 1 9.60E-09 0.746

1:3026380 C G TRUE 0.005 0.001 0 1.50E-08 0.331

152679059 T A TRUE 0.005 0.001 0 1.40E-09 0.596

rs1827089 A G TRUE -0.006 0.001 1 2.10E-08 0.779

161955196 C G TRUE -0.006 0.001 0 3.30E-09 0.708

rs7133277 A G TRUE 0.005 0.001 0 3.30E-08 0.641

rs34898535 T C TRUE 0.006 0.001 0 4.70E-10 0.378

rs11648192 T C TRUE 0.006 0.001 0 8.70E-10 0.436

157207400 C T TRUE 0.005 0.001 1 2.60E-08 0.271

1s34224566 T C TRUE -0.006 0.001 1 5.50E-09 0.266

15968807 G A TRUE -0.005 0.000 9 2.10E-08 0.541

613872 T G TRUE -0.007 0.001 2 1.50E-09 0.826

rs1941943 T C TRUE 0.006 0.001 1 2.90E-08 0.784

IR EA RE 1572948529 C A TRUE -0.007 0.0013 1.20E-08 0214
(Bl 4o, #ik 513022707 A C TRUE 0.007 0.001 2 1.60E-09 0.240
WHiTE At 157615206 C T TRUE -0.007 0.001 0 7.70E-13 0.430
g TR rs9835772 T A TRUE 0.007 0.001 2 2.10E-09 0.244
rs1691471 T C TRUE 0.008 0.001 1 5.40E-15 0.377

1512507369 C A TRUE 0.006 0.001 1 1.70E-08 0.350

1572838260 C T TRUE 0.010 0.001 8 6.40E-09 0.095

rs55773130 C T TRUE 0.008 0.001 3 3.00E-10 0.182

rs11989077 A 5 TRUE 0.007 0.001 3 4.90E-09 0.197

rs11774212 T C TRUE 0.005 0.001 0 1.90E-08 0.516

1551243 C 5 TRUE -0.006 0.001 0 1.00E-09 0.469

1510135971 A G TRUE -0.006 0.001 1 1.80E-09 0.339

1562062137 A G TRUE 0.006 0.001 2 3.70E-08 0.225

15169413 A G TRUE -0.008 0.001 2 3.60E-13 0.259

1512973258 C T TRUE -0.007 0.001 3 2.90E-08 0.184
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PA SNPs HEFERR/AEREFEAR  mr_keep beta A7 i% (SE) pval eaf
bR EPA 154540651 A G TRUE 0.028 0.0050 1.50E-08 0512
(FRIA#AT 15997467 C T TRUE 0.031 0.005 1 9.50E-10 0.572
10minA L) 157565480 G A TRUE -0.029 0.005 3 1.80E-08 0.661
rs404907 G A TRUE 0.031 0.0050 4.80E-10 0.539
131036800 T A TRUE -0.034 0.006 2 3.70E-08 0.789
rs11749912 G A TRUE 0.028 0.005 1 9.40E-09 0.574
rs34555420 T G TRUE -0.046 0.008 4 2.80E-08 0.098
153129962 A G TRUE -0.044 0.007 4 1.30E-09 0.129
153094622 G A TRUE -0.053 0.007 3 1.70E-13 0.135
154129572 C T TRUE 0.035 0.005 1 2.80E-12 0.596
1510098073 A C TRUE 0.030 0.0050 9.60E-10 0473
152246122 C T TRUE 0.028 0.0050 1.40E-08 0.551
159533455 T C TRUE -0.031 0.005 4 8.50E-09 0312
154886868 G T TRUE 0.031 0.005 1 2.60E-09 0.585
1534775997 A G TRUE -0.039 0.007 2 3.10E-08 0.139
157229874 A C TRUE -0.034 0.006 1 2.20E-08 0218
15429358 C T TRUE 0.042 0.006 9 6.10E-10 0.154
rs11913445 A C TRUE -0.036 0.006 7 3.40E-08 0.168
B 2LPA 15382210 A G TRUE 0.028 0.004 4 9.40E-11 0.655
(5 R/Ritsr 16533635 A G TRUE 0.025 0.004 3 2.10E-09 0.624
0mimA k) 152764261 G A TRUE -0.027 0.004 3 6.90E-11 0.626
157749823 C A TRUE -0.034 0.005 8 2.20E-09 0.149
15328900 T C TRUE 0.029 0.004 5 6.40E-11 0315
152189464 T C TRUE -0.026 0.004 8 2.50E-08 0.248
136955240 A G TRUE -0.032 0.004 2 4.00F-14 0.390
152005617 C T TRUE 0.025 0.004 3 4.50E-09 0.625
157072776 G A TRUE 0.027 0.004 6 3.60E-09 0.722
151491872 T C TRUE 0.025 0.004 4 6.30E-09 0.347
15429358 C T TRUE 0.038 0.005 7 1.10E-11 0.154

{1 MR-Egger [ 44554 % SUEATACE 220 (MR-Egger
~ p>0.05), ABFFCAEAAER IR FHGZF MR Tk 5
5 W A EESR, L 2,

5
i
i

E1 TSMR &R&SE
2.3 BHBMSHER
231 FRRMESR

TE PA 11 4 FpR LS SUA 7K CIBRET & 81 TSMR 4341 B2 BE—fmieNiss
i Cochran’s Q R B354 & BALTH FiPE (Cochran’s Q p> L
0.05,3% 4) 3 itit
232 KFZHMERLE AHFFEN H W E TR AR R K PA 5 SUA /K

1E PA Y 4 FhF 15 SUA /KR SCEBER & I8 TSMR 43 Hr ZIE AN R L R R A T B8R YL (MR)BFFT 5 k.
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&3 PAFI SUA KFERHEARZRB/RBMAITER
AELE SRt E Fk SNPs %  #mA{A(B) AFEiE(SE) OR(95%CI) p
. MR Egger -1.589 2.047 0.204(0.003~11.286) 0.448
ARAKGE ZPA () . .
Weighted median -0.439 0.131 0.644(0.498~0.833) 0.001
do AR MY ) ) 20
) Inverse variance weighted -0.500 0.147 0.606(0.454~0.808) 0.001
5
MRPRESSO -0.499 0.146 0.606(0.454~0.808) 0.003
IK3RBEA AIE ) MR Egger -0.204 1.294 0.815(0.064~10.298) 0.878
(Bl 4o 0k B B Weighted median 0 -0.312 0.141 0.731(0.555~0.964 ) 0.027
FE Y TR Inverse variance weighted -0.362 0.169 0.696(0.500~0.968 ) 0.032
353 MRPRESSO -0.192 0.224 0.824(0.530~1.281) 0.407
SUA KF
e . MR Egger -1.020 0.277 0.360(0.209~0.620) 0.002
W 43 EPA (- . .
" Weighted median -0.035 0.024 0.966(0.921~1.012) 0.150
X/ JA #4710 min 18
k) Inverse variance weighted -0.156 0.061 0.855(0.759~0.963) 0.010
v
MRPRESSO -0.145 0.056 0.864(0.774~0.965) 0.017
MR Egger -1.865 0471 0.154(0.061~0.389) 0.003
VARNINE- S0 Weighted median " -0.005 0.035 0.994(0.929~1.065) 0.881
#4710 minA L) Inverse variance weighted -0.079 0.092 0.924(0.771~1.107) 0.392
MRPRESSO -0.078 0.092 0.924(0.771~1.107) 0412
R4 WERZERBEHLSHTIERS PA 1 SUA K ERRXZNBRRMENKESHERE
AE ) Cochran's Q KT %A
o BhEF
XZ ik Q statistic Q_df | A— Ik MR-Egger 3 Intercept_se Pieent
AR 5% B PA Mr Egger  67.844 18 1.043 17E-07
. Mr Egger 0.006 0.012 0.600
(Bl AR TR R FAT) vw 68.917 19 1.390 99E-07
KB EA AE )
. Mr Egger  43.699 10 0.000 003 73
(Bl 3k FAITE, Mr Egger -0.001 0.009 0.904
i vw 43.765 11 0.000 007 99
g AThkibak) SUA 7&-F
P55 % PA Mr Egger  178.069 16  2.053 12E-29
. e ] Mr Egger 0.030 0.009 0.006
(HFX/BHAT10 minyA L) vw 289.934 17 1.339 27E-51
B 7L PA Mr Egger 70.860 9 1.032 11E-11
. . ) Mr Egger 0.052 0.014 0.004
(H#F XA HAT10 minyA L) VW 186.110 10 1.259 73E-34

TATE T AT 43 R 4 B FE (GWAS) SR IEAf PA X SUA
I X —RIFF FATTHRAE T OCF PA 5 R = 8]
B R BT UL, 5 BB i o i b S ()5 B 1Y
PA Gnfaf 520 SUA ZKSF-, BT Ay AH S50 110 1 57 70 A8 B4R 11
TH IR

WFFEas iR, ROREEA % PA . BRI PA LI 4R
PA 5 SUA /KRR IRIAF 7R B 3 A BRI E X
BEIE ST LI R AR SUA KRR TR 25, 33— eI 4h
55T A TG A A AR EIE R B 3k BRI 5 B 48 H B
B PA o 70 B PR IB A S 5055 HAT B 1 FH o T sk A R SR G
AT RESS S A A= L], Co A2 1k DR 1R A s ARl o
TR S8/ RIR I 7= 52 4R, S iR PA R[], FAT 15
SR REIEL PA X SUA KPR g, X — & AT fg
T B Z MR MDA R, Frh—AN T BRI R I B
RT G BT R S BRI = f3n, TR TR/
FRARBR L B, BEA, AR 2 S5 AL R 6 A1, P i A X — Sk v

PHEE B O, LT ZERA AT TR RA T

FATHIBTF R T TSMR 234 )ik, 3T R /RBEPLAL
JEU R, R DR R HIHERR TR A% P R XSS 3 T, RS
R, ARG IR T GOENENT TR R 2 M R R A
W5 TR R R, R AR 2 D 3R A B ol PR SE R R, It
S AT FIT T A TF AT RS GWAS LBt 4,
DAL T SRR (A T A R GE TR ), SRR T B
FEMAS TR B RIRCR . FA TIELERT T R
THFFENRE, 25T X RO e A AA, LA B T AR 22
FTRES A 2E . 350, X T2 558 PA AR A AL
— M HAPENERIESS, ORI PA 5 2 (8] 0] REAF 15 22
5o TATRM T 4 FORRISREL R PA AR BRI R, X3 1
T RSB BRI L AR W5 T AR AT

SR, P R 28 AT RE S AP WIS 45 SR RS2, R AT T
GWAS Hefit T2k [ BRUNAHE, X BRI 125 A AR T 1
R BZALRE T, T BER R A RIT 5 B 4 T A B A e it —
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ISR EE MY PA 55 SUA /K- DGR 5 25 ARRS | 150155 HoAth
AR

WG N AN EBREE ) PA 5 SUA JK22 (8] 1 B SR SR
BT SRAT S s LA R . AR AT EN S R R AR i
B PA 5 SUA KR BEARAATE R SR, 33X A RIB AR S B0
TR A BRI T S B CHE SR, RIZUAY PA RPN 2%
SR PRI KF | X 75 T 2 BRI SORIE R, X 0 52 A48 ks
A BT B A AR R DR IR JLE B R XX 9 £ 3 4 A1 T 2L
L, SR TR S SRR h SRR PA, LINGE
SUA JKF, St s gsto s & T FA % FRIZ0E 2 5 R
BRI QI OC R AR ARG, AR AT RE RN AR 22 57 A
SRR PR IR AR SS9 1 T BH R4S B

B2 NZ LI TR, BRI 3 T IO e A AR R
PEUR T RAT HE B Y, e 2007 A AT T 45 iz slifl
W, ROURRETA BLpe R, T REAR 2 I F sl K R PR A BEML 2
ATHY“SRISE” , WA SRR A HL B S2B6: , AR 7 SCIBRAY “ R
Segpe RS IA R M E R AP E R fdRE R
2030 FRIWE” & b T HEdE 2 R 5 5 4 R IR BE &
AnaE R E Rl A AR TR T30 1T sl 5 33, s s)
SR AR WIR YT A IR TR BB B 1 32 T T
B LB Bl f R RN A A 2 A ML R SRR LR
B RO R Y 2 N, A AR IR B Rl A B 1 “filtbiEiz 3h
B R U A BN, A AL, RS MRERLS B4
R 4 BB B0 BRI RSB AT TR0, A SR A itk
JT R REAS 50 A BRI AEAR (B R 3 ] 1 o 2 57 A KRR
GWAS Bt 2 ) , (FX FEIBIF ST B A2 1 A A Js iz 2Ll R
SRILZ A AR B et T SRS UM, SR S B0 r
3k,

SE Lk :
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